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Introduction
The last decades were characterized by the increasing importance of knowledge related to the quality of human capital and knowledge embedded in the products, which increasingly often loose their tangible, material form and intangible values, new ideas and solutions frequently referred to as the intellectual input become their core. It can be concluded with no doubts that the 20th C. was the first stage in the fundamental institutional, technological and social transformation, which resulted in revaluation of the so-called tangible factors of production and intangible resources, including mainly the knowledge (BALCERZAK, ROGALSKA 2008, pp. 71-89) . Peter Drucker defined that transformation as the process of shifting from the industrial society to the post-capitalistic society, in case of which knowledge and effective use of the information become the main factor in increasing productivity. As a consequence, they represent the main resource in the wealth generation process, the main source of the comparative advantages and international competitiveness of the country (DRUCKER 1999, pp. 22-60, 148-156) 1 . Establishment of the "new global knowledge-based economy" in case of which information goods, digital goods become the key determining factor of innovation, production, level and quality of consumption, and by the same of the macroeconomic effectiveness is the consequence of that process.
This paper aims at presenting the changes in importance of intangible economic factors such as knowledge and innovation level in relation to the synthetically presented above institutional transformation of the economic system. Additionally, the paper presents an attempt at confronting the theoretical considerations with empirical data based on the aggregated data for the OECD member countries and the data presenting the global perspective.
The nature of the new global knowledge-based economy
Assuming the Schumpeterian perspective, the new global knowledge-based economy should be treated as the global economy that is the effect of another wave of innovations, in this case the wave based on general use digital technologies (see : CARLSON 2004, pp. 245-264) . Because of the fact that the diffusion of new general application technologies is the foundation for appearance of the new global knowledge-based economy, the process of its development encompasses a complex group of phenomena among which reorganization of economic entities, more effective and dynamic capital markets, increasing economic activity and dynamics of entrepreneurs, increasing variability of labor markets and irreversible globalization leading to continual and increasing national as well as international competition should be included (ATKINSON, CODURI 2002 , pp. 2-4, LANDEFELD, FRAUMENI 2001 . It can be said, as a consequence that the new economy represents fundamental deviation from the national, corporate economy based on mass production of goods that dominated between the late 1940s and late 1970s. The new economy defined in that was is the global, knowledge and entrepreneurship based economy in which the extent to which the knowledge, technology and innovation are embedded in the products and services becomes the key success factor (ATKINSON, CORREA 2007, p. 3) .
The new global knowledge-based economy is different from the "old" corporate economy existing from 1940s until 1970s in the same sense as the economy driven by technology changes in steel processing end electrification from the late 19 th C. differed from the economy of the first half of the 19 th C. 2 It is obvious that such evolution of the technological-economic system results in the institutional system transformation. This is reflected in and has significant implications for the economic role of the government, organization of business structures, labor market reality, legal system and finally the social and cultural changes (ATKINSON 2005, pp. 4-5) . The most important differences between the so defined new global economy and the traditional industrial economy that dominated almost until the end of 1970s are presented in Table 1. 2 Changes in production of cheap, high quality steel, development of machine industry and electrification process allowed development of the economy based on factory based production system able to make use of the effect of scale, which became an important determining factor in the process of oligopolyzation of the economy during the last decade of the 19 th C. Those new economic structures of the late 19 th C. differed diametrically from the structures dominated by small production companies focused on the local markets involved in free competition that dominated during from the beginning of the 19 th C. (see : Mokyr 2001 , pp. 9-14, Dawid 1990 . The Moore's Law, which should not be interpreted only in the categories of the exponential progress rate in computing capacity of computer hardware 3 , but which also refers to the exponential growth of the knowledge generated by the humanity is one of the most important driving forces in the process of fundamental transformation leading to establishment of the new economy defined in the preceding subsection. Analyzing the human history during the last forty thousand years we can conclude that while initially the growth of knowledge and innovation was vary slow, in the 19 th C. more inventions were reated than during all the preceding millennia together. During the 20 th C. each consecutive generation created knowledge exceeding in its scope the knowledge that represented the accrued result of activities of all the earlier generations (BOEHLKE 2005, pp. 30-31) .
The process finds empirical confirmation in that currently the developed economies as well as the majority of dynamically developing counties forced to make-up for the developmental gap, are dependent to an increasing extent on production of goods and services the core of which is the knowledge and intellectual property embedded in them 4 . Such products have already long ago crossed the border of the narrowly treated high technology business. Currently, in case of the majority of sectors, even in the so-called traditional sectors of economic activities, the manufacturing processes are not only capital intensive but, first of all, they require a large input of knowledge embedded in high quality human resources and the resources that in their nature represent intellectual property (SZABO 2002, pp. 25-47) . Because of the increasing interrelations between business entities we can talk about the global dimension of that trend. As a result of those structural transformations, according to the OECD computations already during the mid-1990s the so-called knowledge-based sectors and knowledge generating sectors were responsible for generating over 50% of the GDP in the highly developed countries (OECD 1996, p. 9) .
Knowledge and intangible outlays have always been an immanent element of the production process. However, in the realities of the traditional industrial economy, when economic activities of business entities focused on production of material goods knowledge was used mainly for increasing the effectiveness of the production process in which the tangible product was the final effect. Currently, on the other hand, knowledge is used for production of goods based on knowledge or information goods (see : DRUCKER 1999, pp. 25-47) 5 . And production of such goods, as different from production of physical goods, is characterized by constant or decreasing effects of scale, it is linked to the possibility of increasing effects of scale, network effects that may in fundamental way influence the mode of operation of the contemporary economy 6 . That new reality does not have to translate necessarily into macroeconomic benefits equally available to all the economies 7 . The level of competences of market entities adequate to the needs of the new technological reality is the marginal condition for making use of the potential embedded in that reality. It may be treated in a wide way as all the social institutions necessary for adaptation of the new generation technology (ELIASSON et al., 2004, pp. 289-293) . Among the major institutional components we can list here the adequately high quality of generally available human resources and the effective national innovation system (see: OKOŃ-HORODYŃSKA 2002, pp. 18-25; FREEMAN 2001, p. 116; OKOŃ-HORODYŃSKA 1998b) .
The general efficiency of the education system is an important element influencing the quality of human resources in a given country. Despite numerous controversies concerning the quality of education in individual countries we can now talk about a very high general level of formal education and focus on improvement of knowledge during the professional life almost in all the highly developed economies. This is confirmed by the empirical data collected in Table 2 presenting the percentage share of people with minimum upper secondary education in the population (columns 1 and 2), the expected length of the learning process (column 3) and the data concerning training for professionally active people (column 4) during the years 1995-2005. Countries, in which in 2005 the share of people with minimum upper secondary education in the entire population was lower than 60% represented a marginal position. Those were Spain, Italy, Malta and Portugal. In the age group of 20-24 years that threshold could be moved even to 70% and it was not met by Spain, Portugal, Malta and Iceland only. On the other hand, comparing the values of those indicators for the years 1995, 2000 and 2005 we can talk about the increasing trend even in the countries possessing very high results 5 For example, Danny Quah lists, among others, widely understood knowledge, computer software, databases, products of the entertainment industry such as images, movies, computer games, various types of recipes, news, etc. as information goods of digital goods (Quah 2003, pp. 291-323) . 6 The issues related to microeconomic conditions of producing information products are widely analyzed by Hall Varian (see: 2001, p. 67; 2002, pp. 143-145) . 7 This was confirmed by the OECD empirical studies (see: 2004, 2002, 2001 ). . As a consequence, maintaining high quality of the human resources requires development of the ability of life-long education. Despite the high level of convergence in formal education (columns 1 and 2) we can talk about significant differences in the availability of training during the entire professional life in case of the EU countries, which is presented in column 4. In 2005, in the European Union (EU-27), 9,7% of professionally active people participated in training and education while in the Scandinavian countries and the United Kingdom or Switzerland that percentage was almost 30%. Comparing, however, the changes during the years 1995-2005 we can talk without exception about the quickly increasing awareness of the importance of life-long education process. This translates into high dynamics of educational-training services consumption.
Figures 1 and 2 present the share of people with tertiary attainment in the population aged 25-34 years in the OECD countries during the years 1995-2004 and the same indicator for the population aged 25-64 years. The presented data indicate that in all the OECD countries a significant increase in the share of people with tertiary attainment was recorded. In 2004, for the population aged 25-64 years, in case of almost a half of the countries the share of the population with tertiary attainment ranged 23-33%, while in Finland, Sweden, Japan, the USA and Canada that share was: 34%; 34.5%; 37.4%; 39.1% and 44.6% respectively. In the population aged 25-34 years those values were even higher while the average share of the people with tertiary attainment for OECD as a whole increased from 22.5% to 31%.
It must be concluded that Table 2 and Figures 1 and 2 indicate an increasing importance of knowledge as a global phenomenon.
Relations between: investments in research and development -technology -economy
Currently there is a consensus among the economists according to which innovation encompassing introduction of new products, new processes and 8 The challenges that the national educational systems are facing in view of the global economic transformation are analyzed comprehensively by Ewa Okoń-Horodyńska (see: 2003, pp. 90-99; 1999, pp. 83-100) . improvement of the existing organizational solutions as well as technological changes concerning diffusion of new technological solutions are the key engines of economic development. However the mainstream economy is all the time far from development of the theory that would solve the issues of the complex influence of innovation and technological change on the process of economic development (for more see GODIN 2004, p. 687) 9 . Moreover, all the time we can talk about significant difficulties related to empirical identification of the influence of innovation and technological progress on economic growth. This is relatively simple in case of microeconomic studies limited to a selected economic sector or a defined group of enterprises (see: BRESNAHAN et al. 2002, pp. 339-376) . However in case of studies of macroeconomic character, and even more in case of international comparisons, this is highly difficult 10 . Economists conducting studies on the national innovation systems highlight the position that attempting at developing a theory explaining the influence of innovation on economic growth rate one cannot limit the activities to narrowly understood influence of R&D institutions, and the more so the quantitative approach only, but a wide socio-economic context of those activities should also be considered 11 . However, despite the above objections, the analysis of contemporary literature of mainstream economy in the area, the endogenous growth theory and evolutional economy theory allows indicating the relations and mechanisms of links and influences between outputs on research and development, innovations and technological changes on one hand and the economic growth rate on the other. That is presented in Figure 3 . Those mechanisms already have a relatively satisfying support in empirical analyses conducted, among others, by the OECD (2004, 2001, 2000) . 9 It should be pointed out here, however, that the important achievements in that area are those by the economists developing the models of endogenous economic growth initiated by Paul Romer (1986 Romer ( , pp. 1002 , which should be treated here as the modern formalized theory based in the Schumpeterian tradition (see : Nelson 1997, pp. 29-58) . 10 The traditional theoretical problems, such as lack of leverage of microeconomic benefits of technological changes to macroeconomic benefits when those changes are the source of redistribution of the existing benefits only and do not create new ones, are supplemented by the problems with measuring the macroeconomic influence of innovation and the problems of ineffectiveness of the international statistical systems. The issue of effectiveness of measuring the influence of innovation on macroeconomic effects in itself is the source of immense controversies that have appeared during the two last decades. Currently the consensus was reached according to which the traditional statistical systems that were unable to identify the improvement in quality of goods and services at constant price level understated significantly the statistical influence of innovation on the gross domestic product. This applied in particular to the sectors characterized by high technological change intensity and innovation such as teleinformatics. Moreover, the time delays in obtaining macroeconomic benefits that are common in case of investments in the state-of-the-art technological solutions should also be remembered. Those delays result from the necessity of introducing complementary technological and organizational innovations and the necessity of securing the time necessary to obtain the sufficient level of diffusion of the new solutions in the economy.
11 Critique of the approach typical for mainstream economy from the perspective of institutional economists can be found in the work by Ewa Okoń-Horodyńska (see: 1998a, pp. 41-45 effective national innovation system competition as the source of the Schumpeterian creative destruction macroeconomic consequences Fig. 3 . Relations between outlays on research and development as the factor supporting innovation and stimulating the process of technological changes and economic growth Source: own work based on: GRIFFITH et al. (2004, pp. 883-895) , RAO et al. (2001, pp. 11-12) , CAMERON (1998 ), FAGERBERG (1994 , pp. 1147 -1175 .
Assuming the microeconomic perspective it may be concluded that economic entities decide fro investments in research and development, implementation of innovations and conducting technological changes aiming at increasing their productivity and limiting the operational costs while expecting a high rate of return on investment. This translates into the ability of the entity to increase its market share. All those elements are of course strongly correlated. However, as the innovational activity of a micro-subject bears a significant risk those potential microeconomic benefits are insufficient to stimulate innovation activities characterized by the same intensity in all sectors of the economy or in all the countries. This means that they must clearly translate into macroeconomic benefits (see : Reaching... 2002 , US Productivity... 2001 . Empirical studies prove that the major factors forcing entities to undertake activities of that type include effectiveness of the institutional system that should, first of all, support high competitive pressure and high flexibility of the economy (BAILY, LAWRENCE 2001, pp. 308-313) . Where those conditions are satisfied, entities undertaking the innovative effort usually obtain higher than average productivity in their sectors and increase their market share, which, in the process of the dynamic market game forces the other, less active enterprises to undertake the same innovative effort. On the other hand, market players that do not involve themselves in the innovative activities are eliminated from the market in the Schumpeterian process of creative destruction while their place is taken by the entities that are more active.
Efficient operation of that mechanism at the microeconomic level accelerates the innovation diffusion processes and supports obtaining positive external effects related to it. At the macroeconomic level this is reflected in increasing the general productivity of production factors and labor productivity. This is a condition for a higher economic growth rate (BAILY 2001, pp. 223-226) . Econometric studies confirm statistical significance of the outlays on research and development and the product increase, which is the consequence of the direct influence of the R&D outlays on innovation of the economy and indirect influence on the effectiveness of technology transfer, which in turn translates into increasing the general productivity of production factors (see: GRIFFITH et al. 2004, pp. 883-895) .
Although the aggregated rate of outlays on research and development for the OECD countries increased only from the level of 1,92% in 1981 to 2,26% in 2004 2,26% in (OECD 2007 , more detailed empirical data provide important arguments in support of the thesis on the increasing importance of innovation and research and development outlays in creating conditions for economic potential increase. Table 3 presents the data concerning research and development outlays (column 1) and the share of the industrial sector in financing those outlays (column 2) for the major OECD countries during the years . The data presented in column 1 indicate a relative stability in the share of R&D outlays in the GDP, with the exception of Scandinavian countries, which during the analyzed period doubled their investments in that field to over 3%
12
. The data presented in column 2 indicate the increasing role of business in many countries in financing the research and development outlays. The situation was recorded in case of Denmark, Germany, Ireland, France, Slovenia, Finland, Sweden, Turkey, Iceland, the USA and Japan. For the so-called old European Union that ratio increased from 53,1% in 1995 to 54,8% in 2005. 12 It is worth reminding that according to the international assessment of use of the potential of changes in the global economy by the European countries during the 1990s, only Scandinavian countries and Ireland scored positively in that area while the largest economies of Europe were unable to make use of the opportunities offered by the "new economy". Of course the R D outlays are just one of the elements of the national innovation system as a consequence of which this does not provide the straight empirical evidence confirming them as the condition for use of the potential of the "new economy". Figures -Eurostat Yearbook 2006 , http://epp.eurostat.ec.europa.eu/ (17.12.2007 Increase in the level of R&D activities financing by business means stimulation of investments that are well focused on satisfying market requirements. This translates into a high added value of investments of that type. This is confirmed by a high correlation coefficient equal to 0,94 between R&D outlays financed by the industry and the number of new patents awarded in the OECD countries during the years 1996-2002. This has been presented in Figure 4 . industry-financed GERD (log) Increase in the R&D outlays financed by industry, however, when accompanied by stagnation or even a decrease in outlays of that type by the government, may mean limitation of financing for research in the area of general application technologies. Such technologies, because of the costs and risk level, are much less frequently financed by the private sector while general application technologies are the source of the basic benefits leading to the increase in general productivity of production factors. That problem undoubtedly is one of the major challenges for individual countries. This applies in particular to the countries that are leaders in the global technology race and that cannot benefit from the so-called convergence rent. The increase of business interest in R&D type activities in itself, however, indicates an increasing role of innovation in creating the microeconomic success of business entities, which, in case of maintaining adequate institutional conditions translates into macroeconomic benefits.
Comparing the volumes of R&D outlays in countries with different sizes of economic potential it should also be remembered that investments of that type may also play a different role in stimulating economic growth in small and large economies. A lot indicates that in case of the later ones outlays on R&D contribute mainly to increasing the innovation level of the economy. In case of the small economies the domestic outlays on research and development represent a very important factor increasing the capacity of the economy for transfer and diffusion of foreign technologies, which also is one of the most important conditions for closing the developmental gaps 13 . Strong arguments for the thesis on the increasing role of innovation in creating welfare are provided by empirical data on the number of patents awarded in the OECD countries. The information contained in the data concerning the numbers of patents awarded is particularly important as it represents the main synthetic measure of effectiveness of the national innovation system in a given country. Figure 5 presents the number of patents awarded in the OECD countries during the years 1985-2002. Figure 6 represents the same measure for the United States, Japan and Germany. The data shows that during the analyzed period the number of patents awarded increased fourfold. 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 In addition to the data presenting the changes of the phenomenon studied in absolute values it is also worth to analyze the relative indicators such as, e.g. the relation of the number of patents awarded to the GDP or the number of patents awarded per million residents. Figure 7 presents the first of those indicators for the years 1991 and 2002. Figure 8 concerns the later of the two earlier mentioned indicators. Both figures confirm a strong increase in the relation of patents awarded to the GDP and an increase in the number of patents ac compared to the population of the given country. That growth is frequently explained by changes in legal regulations concerning protection of the intellectual property rights. In particular, this applies to the United States where as of mid-1970s regulations related to patent protection have been implemented covering innovations in the teleinformation sector. Robert Hunt, however, indicates that not only those changes were responsible for the increase in the number of registered innovations in the high technologies sector where the dynamics of patents awarded was the highest. He presents a formal model indicating that the earlier mentioned modification in protection of the intellectual property rights could lead to decreasing the propensity for investing in research and development in the sector of the highest technologies, which, however, did not take place as a result of coincidence of other factors (HUNT 1999a (HUNT , pp. 4-9, 1999b . In case of the majority of the European Union countries we cannot point at such modifications in the institutional system although the increase in the number of patents awarded relative to the GDP was recorded in those countries. Additionally, in Finland, Sweden, Germany, The Netherlands and countries outside the European Union such as Japan, Switzerland and Israel that increase was even higher than in the United States. This indicates to a large extent the universality of that phenomenon. As the consequence the data indicates the increasing role of R&D and innovation investments in functioning of the countries in the reality of the new global economy.
Conclusions
The above presented arguments confirm that widely treated innovation and intangible economic resources such as the knowledge are currently among the most important elements influencing functioning of contemporary highly developed economies. That comment applies to both micro-and macroeconomic perspective. From the perspective of an individual enterprise or sector the entities must implement process, product and organizational innovations to be able to satisfy the increasing requirements of the business partners and clients and at the same time retain or increase the distance from their competitors that frequently operate in global markets. Implementation of such innovations requires human resources with appropriate knowledge available.
From the macroeconomic perspective the studies confirm that countries implementing the economic policy compatible with those fundamental processes and able to modify their institutional systems efficiently and at sufficiently rapid pace were able to make better use of their potential created by that economic-technological transformation process. On the other hand, the history of the earlier technological-economic "revolutions" proves that ignoring fundamental changes and absence of adequate actions by the state not only makes use of the potential stemming from the new reality impossible but also results in the erosion of strengths of the given economy. 
